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assurance, to limit the required resources, and to reduce the 
effect of differences in patient positioning between the planning 
CT and treatment. The patient is treated both prone and supine 
under a 1 cm clear plastic sheet positioned 20 cm from their 
surface used to increase skin dose. The first patient treated using 
this technique at the TBCC was a 16-year-old male with sickle-
cell anemia. As gonadal shielding was desirable for this patient, 
our extended SSD lateral field technique was not an option. Our 
optimized VMAT technique allowed us to provide a reasonable 
amount of gonadal shielding using MLCs. 
Results:  Dose to the gonads was further reduced using a physical 
shield made of coated lead positioned above the gonads using an 
in-house designed device. The combined effect of these two 
types of shielding allowed us to reduce dose to testis from the 
prescription of 300 cGy to approximately 100 cGy, without over-
modulating the treatment fields or compromising dose 
uniformity to the rest of the body. 
Conclusions: In conclusion, a new TBI technique has been 
developed using VMAT delivery that is optimized to patient 
anatomy. In addition to a safe and more comfortable patient 
environment, this technique allows for shielding of organs at risk, 
if desired by the physician, as was the case for a recent patient 
at the TBCC – a pediatric sickle-cell anemia patient requiring 
scrotal shielding.
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Purpose:  Tumour metabolism is a promising area of cancer 
research which is investigated to develop strategies for PrCa 
prevention and sensitization to cytotoxic therapy. AMP-kinase 
(AMPK) is a master regulator of cellular metabolism and a well-
studied target for metabolism modulating therapeutics. It 
inhibits energy expenditure through anabolic events and 
stimulates substrate uptake and catabolic activities to increase 
energy availability. We showed that AMPK also senses genotoxic 
stress. It is activated downstream of Ataxia Telangiectasia 
Mutated (AMT) and leads to, i) induction of p53 and cyclin-
dependent kinase inhibitors p21cip1/p27kip1 and inhibition of 
cell cycle and proliferation and ii) blockade of protein 
biosynthesis and survival through inhibition of the AKT—mTOR 
pathway. 
We found the anti-diabetic biguanide metformin (MET) and the 
metabolite of aspirin Salicylate (SAL) activate AMPK through 
separate mechanisms and suppress de novo lipogenesis, which is 
required for cellular growth and cell division . Combined 
treatment with SAL + MET enhanced AMPK activity, suppressed 
lipogenesis and inhibited PrCa proliferation and clonogenic 
survival significantly more than each agent alone. Interestingly, 
retrospective studies link MET and aspirin with improved 
responses to RT. 
Methods and Materials:  Androgen sensitive (22RV1) and 
insensitive (PC3) PrCa cells were treated with SAL, MET and SAL+ 
MET without or with increasing doses of radiotherapy (RT) (0-8 
Gy) and were subjected to proliferation, clonogenic survival and 
immunoblotting (IB) experiments. Also, cells were grafted into 
flanks of immunosuppressed nude mice, treated with SAL, MET 
and SAL+MET without and with RT (10 Gy) and left to grow for 
eight weeks to investigate effects of treatment on tumour 
growth kinetics and biomarkers of response. 
Results:  SAL and MET caused a significant inhibition of 
proliferation and clonogenic survival in both cell lines, activated 
AMPK and inhibited the mTOR pathway. Combined treatment 
(SAL+ MET) produced synergistic activation of AMPK, inhibition 
of mTOR and PrCa clonogenic survival. SAL alone sensitized PrCa 
cells to RT and increase activation of the ATM-AMPK pathway. 
Importantly, the combined SAL+MET treatment enhanced 
significantly the sensitivity of PrCa cells to RT compared to each 
agent alone. Ongoing experiments evaluate the effects of 
combined SAL+ MET treatment on tumour growth kinetics.  
Conclusions:  Early results on the investigation of combined SAL+ 
MET treatment indicate that this may be a promising therapy 
against PrCa tumour growth and radio-resistance. The two agents 
are extensively-used, well-tolerated and economical 
therapeutics and there are no reports associating them with 
increase RT toxicity. If positive, our studies will generate the 
first basis for future rapid clinical investigation of combined SAL+ 
MET with RT in PrCa. 
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Purpose: Use of SBRT to treat metastatic tumours is increasing, 
despite no randomized evidence. This project reviews the 
outcomes of treating extracranial NSCLC metastases with SBRT 
from a single institution. 
Methods and Materials: One hundred and eight patients with 
metastatic NSCLC were treated between 2009 and 2015. 
Indications for treatment were: 1) oligometastases, where the 
goal was to irradiate all tumour sites; 2) oligoprogression, where 
the goal was to irradiate only tumours which were progressing 
while all other tumours were stable on observation or systemic 
therapy; and 3) for dominant tumours, where the goal was to 
optimize local control, even if other tumours were progressing. 
Outcomes of interest were local control (LC), overall survival 
(OS), progression-free survival (PFS), and time to change 
systemic therapy (TTCST). 
Results: Median age was 69.0 years. Median follow up time was 
11.3 months. Sixty-six patients were treated for oligometastases, 
20 for oligoprogression, and 22 for dominant tumour/local 
control. Thirteen patients had targeted oral therapy, and 51 had 
chemotherapy prior to SBRT. Eleven were on systemic therapy 
(four targeted oral therapy and seven chemotherapy) at time of 
SBRT. A total of 165 lesions were treated (44 lung, 60 spine, 27 
non-spine bone, 15 liver, 15 adrenal, four other sites). Median 
SBRT dose/fractions was 35 Gy/4 fractions. Median BED10 was 
59.5 Gy, although 61 lesions (37%) were treated with BED10 of ≥ 
100 Gy. LC at one year and two years was 80.2% and 64.4%, 
respectively. Univariate analyses revealed BED10 ≥ 100 Gy (p = 
0.0142), tumour size ≤ 4 cm (p = 0.0012), and lung tumour (p = 
0.0421) to predict for higher LC. Two year LC was 90.3% versus 
52.1% for tumours treated with BED10 ≥ 100 Gy versus < 100 Gy. 
Median OS was 27.3 months. Indication for treatment 
independently predicted for OS (p = 0.0045) with 
oligometastases patients living the longest, followed by 
oligoprogression, and then dominant tumour/local control 
(median OS of 39.3 months, 21.1 months, and 11.8 months, 
respectively). Median PFS was 4.4 months, with indication for 
treatment (p = 0.0013) being independently predictive (median 
PFS of 7.6 months, 3.2 months, and 2.3 months for 
oligometastases, oligoprogression, and dominant tumour/local 
control, respectively). Median TTCST was not reached for the 
whole cohort. The probability of starting or changing systemic 
therapy was 23.5% at one year. Indication for treatment was 
predictive (p = 0.0022), with the probability of changing systemic 
therapy strategy at one year being 11%, 43.9%, and 45.5% for 
patients treated for oligometastases, oligoprogression, and 
dominant tumour/local control, respectively. Seventeen 
patients (16%) received further SBRT at time of progression. 
Conclusions: In patients with NSCLC extracranial metastases 
treated with SBRT, those with oligometastases have the longest 
OS, PFS, and TTCST compared to those treated for 
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oligoprogression or dominant tumour/local control. LC is highest 
for lung tumours which received the highest SBRT doses. 
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Purpose: Primary hepatocellular (HCC) and secondary liver 
metastases (METS) is a growing problem. Despite the increasing 
use of liver stereotactic body radiotherapy (SBRT), there is a lack 
of a predictive model to understand which patients benefit from 
treatment. This study developed a model to improve patient 
selection for radical radiotherapy for liver malignancies.  
Methods and Materials: Two hundred and twelve (HCC (31%), 
METS (69%)) patients were identified. We excluded those 
receiving low dose palliative radiation. Patients dying within four 
months were deemed to have failed to benefit from radiation. 
Both patient and tumour parameters were selected for 
univariate analysis. Patient factors included age, sex and liver 
function (Child-Pugh (CP) score, serum albumin (ALB), total 
bilirubin, prothrombin time, presence of ascites). Tumour 
factors included gross tumour volume (GTV), number of lesions, 
presence of extrahepatic disease (ED), previous treatments 
(resection, chemotherapy, chemoembolization) and primary 
disease site if metastatic. Multivariable regression analysis was 
used to develop a clinical predictive tool.  
Results: For HCC, CP score and a larger GTV were found to be 
significant predictors of early death. For the METS group, ALB, 
presence of ED and colorectal primary were significant 
predictors. For the combined set, CP score (HR = 0.7), ALB (HR = 
1.1), previous resection (HR = 5.2) and presence of ED (HR = 0.4) 
were significant predictors. Chi-squared analysis showed a 
significant (p < 0.01) reduction in deviance indicating that the 
model has good predictive value. ANOVA indicated that while 
each variable significantly reduced the residual deviance, the 
model is not saturated.  
Conclusions: A model was developed to identify patients who 
are unlikely to benefit from radiation. The model is not saturated 
and additional variables need to be identified. Multi-institutional 
collaboration is required to obtain a larger sample size, as single 
centres are unlikely to obtain sufficient numbers for this disease 
site. Until then, all patients meeting commonly accepted liver 
SBRT eligibility should be offered radiation. 
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Purpose: Head and neck basal cell carcinoma (HN-BCC) is mainly 
managed by primary surgery. Radiotherapy (RT) is sometimes 
used for aggressive form BCC with adverse pathological features 
or occasionally as a definitive treatment alternative to surgery 
to enhance locoregional control (LRC). This study reviews 
outcome of HN-BCC following mega-voltage RT in our institution. 
Methods and Materials: All HN-BCC received definitive or post- 
operative RT (PORT) between 1998 and 2014 were reviewed. 
Physician reported cosmetic outcome were recorded as a binary 
valuable (“good” or “poor”). Locoregional control (LRC), 
recurrence-free survival (RFS), and overall survival (OS) were 
calculated for all cases and for cases receiving definitive RT. 
Univariate analysis (UVA) assessed the association of tumour 
factors and LRC. 
Results: A total of 111 consecutive HN-BCC were identified 
including 71 newly diagnosed and 40 recurrent BCC (rBCC). 
Median age was 76 years. All cases were aggressive form BCC 
with initial diameter > 1 cm (n = 109) patients, > 2 recurrence (n 
= 24) or extra-cutaneous extension (n = 30). Definitive RT (45-70 
Gy at 1.8-4.5 Gy per fraction) was given in 73 (65.7%) cases for 
the following reasons: technically not suited for surgery (n = 20), 
cosmetic consideration (n = 42), and high operation risk due to 
age or comorbidities (n = 11). PORT (50-66 Gy at 1.8-2 Gy per 
fraction) was given in 38 cases for either adverse pathological 
features (compromised margins, deep invasion, and positive 
lymph nodes) (n = 26/38) or history of multiple recurrences (n = 
14/38). Chemotherapy was only used in six (5.4%) patients in 
adjuvant setting. Median follow up was 4.7 years. Five-year LRC, 
RFS, and OS were 87%, 82%, and 93% for the entire cohort and 
85%, 82%, and 96% for definitive RT subset. UVA revealed that 
rBCC [hazard ratio (HR) 8.03 (95% CI: 1.04-61.9), p = 0.04], 
primary arising from peri-orbital/peri-auricular region [HR 0.03 
(1.06-9.13), p = 0.05], tumour size [HR 1.32 (1.08-1.61), p < 
0.01], lymph node involvement (N+) [HR 3.7 (1.11-12.3), p = 
0.03] and Stage III/IV [HR 3.16 (1.19-8.36), p = 0.03] were 
associated with increased risk of locoregional recurrence. 
Tumour size [HR 1.23 (1.02-1.47), p = 0.02] and N+ [HR 4.84 
(1.57-14.95), p < 0.01] had a significant poor OS. Physician 
reported cosmetic outcome were good in 70/82 (85%) patients. 
Conclusions: This study shows that RT is a valid alternative 
option for HN-BCC with a high LRC when used as single modality 
or in PORT setting with good overall cosmetic outcome. 
Recurrent tumour, size, nodal involvement and stage are 
associated with increased risk of recurrence. 
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Purpose: The Phoenix definition of biochemical failure (BF) 
(nadir+2) may overestimate cure rates after low dose rate 
prostate brachytherapy (LDR-PB). The purpose of this study is to 
assess long-term PSA stability after LDR-PB and predictive factors 
of eventual BF for those with a slowly rising PSA. 
Methods and Materials: 2772 low or intermediate-risk prostate 
cancers underwent Iodine-125 LDR-PB monotherapy between 
1998 and 2010. 49.7% received androgen deprivation (ADT) prior 
to LDR-PB (treatment policy: six months). Patients with less than 
36 months follow up were excluded (n = 433). Clinical 
characteristics, dosimetric parameters and sequential PSA 
readings were retrieved from a prospective provincial database. 
A rising PSA was considered to be PSA ≥ 0.2 ng/mL with an 
increase ≥ 0.1 ng/mL over previous two years. The Phoenix 
definition was used to identify BF. Patients were classified as: 1) 
stable PSA (cured); 2) rising PSA (without BF); or 3) BF. The three 
groups were compared according to clinical, dosimetric and post-
treatment parameters. Multivariate analysis was performed on 
the cured and failed groups to determine variables predicting for 
failure. Logistic regression model was applied with cross 
validation to test for model accuracy. ROC curves were obtained 
for patients with and without ADT to determine predictive cut-
offs for BF. 
Results: Median follow up is 89 months (37-199); median age at 
implant 66 years (43-84). Majority of patients (80.7%) had clinical 
Stage T1-T2a, 55% had Gleason score ≤ 6 and median baseline 
PSA was 6.5 ng/mL(0.3-40 ng/mL). 59% were intermediate-risk. 
Among the 2339 patients analyzed, 2004 (85.7%) had a stable PSA 
and were considered cured [median PSA at 60 months (PSA-60): 
0.04ng/mL], 145 (6.2%) had a rising PSA (PSA-60: 0.27 ng/mL) 
and 190 (8.1%) had BF. PSA nadirs for the three groups were 
respectively 0.03 (cured), 0.16 (rising PSA) and 0.51 ng/mL (BF) 
(p < 0.0001). For patients with no prior ADT, the variables 
associated with failure are PSA nadir (OR: 20.6 p < 0.0001) and 
PSA-60 (OR: 18.3 p < 0.0001). If the model is applied to the rising 
PSA group, using a PSA-60 cut-off of 0.3 ng/mL (sensitivity: 85%, 
